Introduction
Diabetes mellitus(DM) is disease resulted from insufficiency of insulin production or from reduction of tissue response to circulating insulin and symptoms such as organ system damage, immune imparement can expressed by hyperglycemia. Especially, type 2 diabetes mellitus is related with latter reason and predominant to adult patient and occupies 90% of overall DM. 1) From 1960s, there has been discussions between diabetes mellitus and degree of periodontitis. Many studies reported diabetes mellitus increases the susceptibility to oral infection including periodontitis. Although DM itself doesn't cause periodontitis, periodontal disease progresses more rapidly and leads to more tooth losses in patients with poorly controlled blood glucose [1] [2] [3] .
In chronic hyperglycemia, advanced glycation end-products(AGEs) is produced and this material induce secretion of pro-inflammatory cytokine such as Interleukin-1, Tumor Necrosis Factor-α by binding to macrophage and blood vessel endothelial cells [4] [5] [6] . And it is assumed that increased infection susceptibility by declined function of polymorphonuclear leukocyte (PMNL), reduction of collagen production by fibroblast, periodontal ligament cell, blood vessel disorder, change of sulcular fluid and subgingival microorganism, hereditary tendency contribute to the disease. Nelson et al. 7) reported that type 2 diabetes mellitus patient shows 2.6 times higher incidence of periodontitis than normal person and Papupanou et al. 8) reported that diabetes mellitus increases risk of periodontitis twice, regardless of local contributing factor such as calculus.
And inversely, a few studies reported insulin function can be interrupted by inflammatory mediator of periodontitis. Joshi et al. 9) reported that inflammatory mediator such as TNF-α, IL-6 and IL-1β can increase insulin resistance in conditions of acute infectious disease resulting in abnormal glucose, lipid metabolism 10) . And more direct harmful effect of periodontitis on diabetes mellitus was demonstrated by Taylor et al 11) . They reported that severe periodontitis patient with initially favorable blood-sugar level shows 6 times more aggravated glucose control after 2 years than patient with initial periodontitis.
Periodontitis is infectious disease characterized by destruction of tooth supporting tissue and this is degradation of tissue collagen component by matrix metalloproteinases(MMPs) 12) .
Basically, Matrix metalloproteinases(MMPs) is a family of zinc-dependent endopeptidases which can degradate all of extracellular matrix component 13, 14) . 
Materials and Methods
Study population and Tissue sampling
As described in our previous study 25) , pop- 
Protein Isolation and Western blotting
For Western blotting, as previously described technique by Kang et al. 25) , frozen tissues were homogenized in RIPA lysis buffer (10 mM EDTA, Figure. 1. The MMP-13 expression levels showing 4 representative samples in each group. The MMP-13 expression levels corresponding to molecular weight 55 kDa were shown in all samples including healthy gingiva and the expression levels of MMP-13 were increased in group 3 than group 1 and group 2. In order to quantify the MMP-13 levels, β-actin levels were also performed. Group 1：healthy gingiva from systemically healthy person Group 2：inflammed gingiva from patient with chronic periodontitis Group 3：inflammed gingiva from patient with chronic periodontitis and type 2 DM 0.15M NaCl) with 1:30 diluted protease inhibitor cocktail (Roche, German) according to
Cho's method 28) . Table 1 . The MMP-13 expression intensity was normalized by β-actin intensity to quantify the expression levels of MMP-13 and the value were presented as a ratio of MMP-13/β-actin Figure. 2. The Graph showing the average amounts (Ratio of MMP-13/β-actin) and standard deviation of gelatinase MMP-13 in group 1, 2 and 3. In the group 3, MMP-13 seemed to be increased compared to group 1 and group 2. And the difference was statistically significant (P<0.05). * significant difference of group 3 compared to group 1 and 2 (P<0.05) Group 1 : healthy gingiva from systemically healthy person Group 2 : inflammed gingiva from patient with chronic periodontitis Group 3 : inflammed gingiva from patient with chronic periodontitis and type 2 DM
Results
The MMP-13 expression corresponding to molecular weight 55 kDa was expressed in all samples including healthy gingiva (Figure 1 ). In order to quantify the level of MMP-13 in the groups, normalization to β-actin was performed(ratio of MMP-13/β-actin). MMP-13 The elastase expression levels corresponding to molecular weight about 55 kDa were shown in all samples including healthy gingiva and the expression levels of elastase were increased in group 1 than in group 2, 3. In order to quantify detected elastase, β-actin levels were also measured. Group 1：healthy gingiva from systemically healthy person Group 2：inflammed gingiva from patient with chronic periodontitis Group 3：inflammed gingiva from patient with chronic periodontitis and type 2 DM Table 2 . The elastase intensity was normalized by β-actin intensity to quantify the expression levels of elastase and the value were presented as a ratio of elastase/β-actin expression levels were given in Table 1 . In situation of chronic hyperglycemia, secretion of proinflammatory cytokine increases and PMNL function, collagen production are reduced [4] [5] [6] [7] [8] . Inversely, inflammatory mediators can increase insulin resistance resulting in aggravation of DM by abnormal glucose metabolism [9] [10] [11] .
Periodontitis is infectious disease initiated by bacterial component and its metabolic products and characterized by the breakdown of collagenous extracellular matrices(ECMs) 12) . ECM is mainly consisted of collagen fiber and elastic fiber, and MMP-13, elastase are proteolytic enzyme of these two main fiber in gingiva.
Some studies discussed the interrelationship between periodontitis and MMP-13. Mancini et al. 29) reported that MMP-13 can be expressed in 주요어：당뇨병, 만성치주염, MMP-13, Elastase
